Introduction
Appell's functions and the functions related to them have many applications in mathematical physics [1, 2, 3] . Singh [4] evaluated some integrals involving Kampé de Fériet function and one of them was employed to obtain a solution of a problem in heat conduction given by Bhonsle [5] . Bajpai [6] , Shrivastava & Mishra [7] have also determined the similar type of problem on heat conduction in terms of Fox's -function. In continuation of the above study, the present paper is inspired by the frequent requirement of various properties of special functions which play a vital role in the study of potential theory and other allied problems in quantum mechanics. In this paper we evaluate an integral involving generalized Kampé de Fériet function and employed this to obtain a solution of a problem in heat conduction given by Bhonsle [5] .
We recall the definition of generalized Kampé de Fériet function [8] 
where, for convergence (i) + < + + 1, + < + + 1, < ∞, < ∞, or (ii) + = + + 1, + = + + 1, and 1 ( − ) + 1 ( − ) < 1, > , max , < 1, ≤ . Although the double hypergeometric function defined by (1.1) reduces to the Kampé de Fériet function [9] in the special case: = and = . The generalized Kampé de Fériet function defined in (1.1) can be specialized to be expressed in terms of generalized hypergeometric series, among other things, as following instances: II.
An Infinite Integral
Here we establish the following integral to be used later in obtaining the solution of the heat conduction problem and expansion formulae. 
To establish the integral (2.1), we first expressing generalized Kampé de Fériet function involved in its left-hand side in the series form (1.1) and then changing the order of integration and summation which is permissible under the conditions given, evaluating the z-integral with the help of
and multiplication formula for gamma function. The formula (2.3) follows by multiplying both sides Lebdev equation [11, p. 74 (4.16.1) ] by e −z 2 ℋ 2ν (z), integrating with respect to z from −∞ to ∞ and using the orthogonal property of Hermite polynomials [12, pp. 192-193] .
III. Heat conduction and Generalized Kampé de Fériet function
Hermite 
Proof :
If we take into account all the physical considerations as given in Churchill [13, Multiplying both sides of (3.6) by , integrating with respect to from −∞ to ∞, on the left hand side using (2.1) and on the right hand side using orthogonal property of Hermite Polynomials [12, pp. 192-193 Substituting from (3.7) in (3.4), we arrive at the result (3.3).
IV. Expansion Formula
The expansion formula to be established here is The conditions of validity are the same as specified for (2.1).
Proof :
The expansion (4.1) follows immediately from (3.6) and (3.7).
Deductions
In ( provided that the conditions easily obtainable from (2.1) are satisfied. If, we put y = 0, in above special case, then equation (4.2) yields
which exists under conditions given in (2.1) with p = l = y = 0.
V. Expansion of radial wave function
We know from Anantharaman [14, pp. 299-301] , that the normalized radial part of the wave function for the Hydrogen atom is where the minus sign is introduced for convenience to make the function positive for small values of and
is the associated Laguerre polynomials of degree ( − − 1). Further, changing the associated Laguerre polynomials in (5.1) into the confluent hypergeometric function, we obtain where ≥ + 1.
The normalized radial wave functions have been calculated in Table-1 for different values of the principal quantum numbers , each of which allows the azimuthal quantum number to range from 0 to − 1. 
